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BI-DIRECTIONAL LOAD SECURING RATCHET METHOD AND APPARATUS 



FIELD OF THE INVENTION 

The invention relates generally to a system for tensioning cargo retaining 
members to secure a load to a support surface. More particularly, the invention relates to 
a bi-directional ratchet device for tensioning a first anchoring line and a second 
threadable line, the threadable line extending over the load to secure the load to a semi- 
trailer. 

BACKGROUND 

Tensioning systems for tensioning lines, particularly belts or webs, utilizing a 
ratcheting device to wind the tensioning lines have been used for many years. Systems of 
this type are typically comprised of an anchoring tensioning line, a threadable tensioning 
line, and a ratchet device. An example of an environment in which these types of devices 
are employed is in tightening lines around loads or cargo placed on semi-trailer flatbeds. 

More specifically, prior art devices typically include a means to attach the 
proximal end of a first or anchoring tensioning line to a first end of the device and a 
ratchet system to wind the proximal end of a second or threadable tensioning line from 
the second end of the device. The distal end of the anchoring line is attached to a metal 
fastener. The fastener attaches the anchoring line to one side, of a support surface (e.g., 
one side edge of the flatbed trailer). The distal end of the threadable tensioning line also 
includes a metal faster so that it can be fastened to the opposing side edge of the support 
surface (e.g., the second side edge of the flatbed trailer). The proximal end of the 
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threadable tensioning line is placed over the vehicle load and threaded into the ratchet 
mechanism of the device. 

The ratcheting system of the device comprises a rotatable drive element serving to 
wind the threadable line, at least one ratchet wheel connected integrally in rotation to the 
drive element and exhibiting directionally oriented notches, and a pivot lever serving to 
introduce the rotary movement into the drive element, on which a drive pawl cooperating 
with the ratchet wheel is mounted slidably counter to the action of a spring, whilst the 
notches of the ratchet wheel are shaped so that they are retained firmly by a blocking 
pawl during movement of the pivot lever towards the first end of the device, whereas 
during the movement of the pivot lever towards the second end of the device, they are 
entrained via the drive pawl. 

The prior devices, however, have all suffered from the same drawback, namely 
that the direction of the power stroke is set for each particular device. The power stroke 
refers to the direction in which the pivot lever is moved in order to entrain the notches of 
the ratchet wheel. Originally, the power stroke of a typical tensioning device was 
towards the second end of the device. This was known as a "push" power stroke device. 
Such a device is disclosed in U.S. Pat. No. 4,199,182. 

However, this device was burdensome to vehicle loaders since it often required 
them to push up from the ground in order to wind the threadable line. This was because 
the anchoring line was often shorter than the threadable line. This caused the tensioning 
device to be oriented such that the second end of the device was remote from the support 
surface. Speich, U.S. Pat. No. 4,584,742, disclosed a tensioning device with a "pull" 
power stroke. This device had a power stroke pivoting towards the first end of the 
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device. This was advantageous in that it allowed a user to employ his or her body weight 
to assist in moving the pivot lever. However, in order to release the mechanism the pivot 
lever must still be activated with a "push" stroke. 

However, the "push" power stroke device would still be advantageous under 
certain circumstances. For instance, if the anchoring line was longer than the threadable 
line, then the device would be oriented such that the first end of the device would be 
remote from the support surface. Therefore, a user would only be able to utilize his or 
her body weight with a "push" power stroke. No prior art devices have allowed the user 
the ability to switch the direction of the power stroke to suit the needs of a particular 
situation. 

Therefore, there arises a need for a bi-directional load securing ratchet method 
and apparatus. Preferably such an apparatus and method provides for easily converting 
the power stroke from push to pull modes. The present invention directly addresses and 
overcomes the shortcomings of the prior art. 

SUMMARY 

The invention is a bi-directional load securing ratchet method and apparatus 
system. The principles of the present invention may be employed in a ratchet style 
device. Li one preferred embodiment constructed according to the principles of the 
present invention, the apparatus includes a ratchet, an anchoring tensioning line, and a 
threadable tensioning line. The tensioning system permits bi-directional tensioning. In 
other words, the claimed invention permits the threadable line to be wound up fi^om either 
end of the ratcheting device. Therefore, the invention allows the user the freedom to 



3 



choose the direction of the power stroke. Accordingly, among other advantages, devices 
constructed in accordance with the principles of the present invention allow a user to 
purchase a single ratchet that performs both a pull and a push function. 

In one embodiment of the system, the ratcheting device includes a second 
anchoring line attachment means coupled to the second end of the device. The anchoring 
line may be removably attached to either end of the device. The threadable line is then 
fed thread-like into the device from the end remote from the attached anchoring line. A 
first guide means has been added next to the first anchoring line attachment means to 
help feed in the threadable line from the first end of the device. A second guide means, 
added between the drive element and the second anchoring line attachment means, aids in 
feeding the threadable line through from the second end of the device. 

In the embodiment described above, the cam of each directionally oriented notch 
on the ratchet wheel is remote from the first end of the device. Alternatively, the device 
may be embodied such that the cam of each directionally oriented notch on the ratchet 
wheel is remote from the second end of the device. 

In another alternative embodiment of the invention, the drive pawl and/or the 
blocking pawl may be of pivotal, rather than slider-like construction. 

According to one aspect of the invention, the area under the drive pawl is 
arranged and configured to better accommodate winding up the threadable line. 
According to another aspect of the invention, the drive pawl includes a handle by which it 
may be actuated while the users hand is placed on the power stroke handle. According to 
yet another aspect of the invention, a control cam, by which the blocking pawl may be 
rendered inoperable, is comprised of the pivot lever. 
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One feature of the invention is that the first guide means helps to prevent the 
threadable line and the blocking mechanism from interfering with one another. Another 
feature is the inclusion of a retaining stub on the body of the device to insure that the 
handle does not move from its final closed "transit" position (e.g., after tightening of the 
strap over the load occurs). Still another feature is the use of a guide slot to allow feeding 
of the strap over or under the end guide at the first end of the device. This feature 
provides fiirther flexibility in utilizing the ratchet in connection with a number of various 
loads and situations. 

Still another feature of the present invention is the design of the tensioning 
handle (e.g., the drive imparting member), as well as other components, in a manner that 
preserves the strength of the component parts. 

In another embodiment, the device may be set up in a pull mode 
arrangement and connected to the side edge of an open top trailer. In this configuration, 
the device can secure a top tarp or other cover. In this embodiment, a guide bar with a 
slot may be used at the second end. The strap may then be located through the slot. 

Therefore, in accordance with one aspect of the present invention, there is 
provided a bi-directional tensioning device for tensioning an anchoring line and a 
threadable line comprising: a ratcheting system serving to wind the threadable line; a 
first and second anchoring line attachment means positioned on opposite ends of the 
ratcheting system, wherein the anchoring line may be removably attached to either 
anchoring line attachment means; and a first and second guide means serving to aid in 
winding the threadable line. 
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In accordance with another aspect of the invention, there is provided a bi- 
directional tensioning device for tensioning an anchoring Une and a threadable Une 
comprising: a ratcheting means for winding the threadable line; a first and second 
anchoring line attachment means positioned on opposite ends of the ratcheting system, 
wherein the anchoring line may be removably attached to either anchoring line 
attachment means; and a first and second guide means serving to aid in winding the 
threadable line. 

Li accordance with a fiirther aspect of the invention, there is provided a bi- 
directional tensioning device for tensioning an anchoring line and a threadable line 
comprising: two spaced parallel plate members; a rotatable drive element mounted 
between the plate members; at least one ratchet wheel integrally connected to the 
rotatable drive element, wherein the ratchet wheel includes directionally oriented 
notches; a pivot lever mounted on the drive element; a drive pawl pivotably attached to 
the pivot lever; a blocking mechanism operationally coupled to the plate members, 
wherein the blocking mechanism comprises a blocking pawl, a support surface 
interconnecting the plate members, and a spring mounted on the support surface, wherein 
the spring braces blocking pawl into blocking engagement with the ratchet wheel; a first 
and second anchoring line attachment means interconnecting the parallel plate members 
at remote ends of the device, wherein the anchor line may be removable attached to either 
anchoring line attachment means; and a first and second guide means serving to aid in 
winding the threadable line. 

According to a method aspect of this invention there is provided a method 
for changing the direction of the power stroke associated with a bi-directional tensioning 
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device of the type having a first and second anchoring line attachment means from "push" 
to "pull" comprising: detaching the threadable line from the ratcheting system of the bi- 
directional tensioning device; detaching the anchoring line from the first anchoring line 
attachment means; attaching the anchoring line to the second anchoring line attachment 
means; and feeding the threadable tensioning line into the ratcheting system from the first 
end of the device. 

According to a second method aspect, there is provided a method for 
changing the direction of the power stroke associated with a bi-directional tensioning 
device of the type having a first and second anchoring line attachment means from "pull" 
to "push" comprising: detaching the threadable line from the ratcheting system of the bi- 
directional tensioning device; detaching the anchoring line from the second anchoring 
line attachment means; attaching the anchoring line to the first anchoring line attachment 
means; and feeding the threadable tensioning line into the ratcheting system from the 
second end of the device. 

While the invention will be described with respect to preferred 
embodiment configurations and with respect to particular components used therein, it will 
be understood that the invention is not to be construed as limited in any manner by either 
such configuration or components described herein. Instead, the principles of this 
invention extend to any bi-directional load securing ratchet method and apparatus system. 
Further, while the preferred embodiments of the invention will be generally described in 
relation to securing a cargo or load on a semi-trailer flatbed, it will be understood that the 
scope of the invention is not to be so limited to that particular environment. For example, 
the device may be utilized in other representative environments such as ocean transport. 
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inside boxcars, airplanes, trucks and vans. Further, the device may be used to secure 
wood, pipes, in agricultural environments, etc. These and other variations of the 
invention will become apparent to those skilled in the art upon a more detailed 
description of the invention. 

The advantages and features which characterize the invention are pointed 
out with particularity in the claims annexed hereto and forming a part hereof For a better 
understanding of the invention, however, reference should be had to the drawing which 
forms a part hereof and to the accompanying descriptive matter, in which there is 
illustrated and described a preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Referring to the drawing, wherein like numerals represent like parts throughout 
the several views: 

FIG. 1 shows the bi-directional load securing ratchet method and apparatus 
system constructed in accordance with the principles of the invention (including the bi- 
directional tensioning device, the anchoring line, and the threadable line) utilized in both 
a push mode and a pull mode. 

FIG. 2 shows a perspective view of an embodiment of the device of Figure 1. 

FIG. 3 shows an elevational side view of the device of Figure 1 with portions 
shown in phantom. 

FIGS. 4a-4j shows a sequential series of views with the device utilizing a "pull" 
powerstroke. 
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FIGS. 5a- 51 shows a sequential series of views with the device utilizing a "push" 
powerstroke. 

FIG. 6 illustrates a schematic side view of the device set up in the "pull" 
powerstroke mode with the tensioning lines in place. 

FIGS. 7a and 7b illustrate a second embodiment wherein the device is utilized in a 
"pull" mode in connection with an open top trailer. 

FIGS. 8a and 8b illustrate a third embodiment wherein the device includes an 
optional controllable tension release mechanism. 

DETAILED DESCRIPTION 

The bi-directional tensioning system, illustrated in Figure 1, is comprised of a bi- 
directional tensioning device la and lb, an anchoring line 2, and a threadable line 3. 
Both lines 2 and 3 have a proximal end and a distal end. The tensioning device la and lb 
has a first end and a second end (best seen in Figure 2). The tensioning device la is 
utilized in a "push" power stroke mode, while the tensioning device lb is utilized in a 
"pull" power stroke mode. While the components between the devices la and lb are 
identical, the anchoring line 2 is coimected at opposite ends of the device la and lb. 
Therefore, if the device la and lb is desired to be utilized in the other manner, the device 
merely needs to be turned around 180 degrees, the anchoring line 2 attached to the other 
end of the device la and lb, and the threadable line 3 threaded fi-om the other end. 

Still referring to Fig. 1, the second end of the tensioning device la is coupled to 
the proximal end of the threadable line 3. The first end of the tensioning device la is 
coupled with the proximal end of the anchoring line 2. The first end of the tensioning 
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device lb is coupled to the proximal end of the threadable line 3. The second end of the 
tensioning device lb is coupled with the proximal end of the anchoring line 2. In either 
case, the distal ends of the anchoring line 2 and the threadable line 3 are each attached to 
the support surface 5 by means of a fastener 4. The threadable line 3 extends over a load 
100 to secure the load 100 to the support surface 5. 

Figures 2 and 3 further illustrate the bi-directional tensioning device la and lb. 
Since the anchoring line 2 and the threadable line 3 are not yet attached, the device as 
shown in Figures 2 and 3 is essentially shown in its generic state and can be employed in 
either the push mode (designated as la) or pull mode (designated as lb) by connecting 
the lines at the appropriate ends. Accordingly, the various components need only be 
discussed once in connection with Figures 2 and 3. 

A person of skill in the art will generally understand the basic principles of how a 
ratchet device operates. However, a brief discussion will be set forth below. Further 
discussion of the operation of such ratchets may be found in, for example, U.S. Patent 
Numbers 4,227,286; 4,584,742; and 5,271,606. 

Rotatable drive element 6 serves to wind the threadable line 3 (shown in Figure 
1). At least one ratchet wheel 7 is connected integrally in rotation to the drive element 6, 
wherein the ratchet wheel 7 exhibits directionally oriented notches. Mounted on the 
rotatable drive element 6, are two spaced parallel plate members 8, 9 interconnected by 
means of support surfaces 13 and 19 (see Figure 3). Also mounted on the rotatable drive 
element 6 is a drive introducing member 14. The drive introducing member 14 
comprises two spaced, generally parallel extension members 23, 24 interconnected by a 
spacer bolt 22 and a handle 21 . A U-shaped pawl 15 is coupled to the drive imparting 
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member 14, wherein the pawl 15 cooperates with the ratchet wheel 7 and is mounted 
slidably counter to the action of a spring 17. Rotary motion is imparted into the drive 
element 6 by rotating the drive introducing member 14 back and forth from one end of 
the tensioning device 1 to the other. Therefore, in operation, the drive imparting member 
14 is grasped at handle 21 by an operator to wind the tensioning threadable line 3 about 
the rotatable drive element to secure the load 100. 

Spring loaded locking mechanism 18 cooperates with the ratchet wheel 7 to keep 
the ratchet wheel in place during the return stroke of the drive introducing member 14. 
Preferably a detent area 103 engages a flange of the locking mechanism 18 that extends 
outside of the area defined by the side members 8, 9 so that the tension in the line 3 is not 
inadvertently released when the drive introducing member 14 is in its closed final 
position. 

To release the tension on threadable line 3, handle 16 may be operated in the 
direction of the arrow 101 to release the pawl 15 from the ratchet wheel 7 and to move 
the drive introducing member to a fiilly opened position (best seen in Fig. 6). In this 
position, a control cam 25, located on plate members 8, 9 is included to keep the pawl 15 
entirely away from the ratchet wheel 7. Further, in this position a cam element 104 
engages the locking mechanism 18 and urges it against its spring 20. This raises the 
locking mechanism 18 from the ratchet wheel 7 thereby releasing the tension. The 
handle 16 is pulled in the direction of the arrow designated 101 to overcome the tension 
provided by spring 17. 

Figure 3 illustrates in phantom the blocking mechanism comprising a blocking 
pawl 18, a support surface 19, and a spring 20. The spring 20 is mounted to the support 
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surface 19 and braces the blocking pawl 18 into the ratchet wheel 7. The notches of the 
ratchet wheel 7 are shaped so that they are firmly retained by the blocking pawl 18 during 
movement of the drive imparting member 14 in one direction, whereas during the 
movement of the drive imparting member 14 in the other direction they are entrained by 
the drive pawl 15. 

The location for the first and second anchoring line attachment means (best seen 
in Figure 6) are designated at 10 and 1 1 . The locations are formed in interconnecting 
plate members 8, 9 at opposite remote ends. The proximal end of the anchoring line 2 
may be attached at either of the anchoring line attachment means locations 10 and 1 1 . 
The proximal end of the threadable hne may then be threaded through the drive element 6 
from the end of the device remote from the attached anchoring Une. A first guide means 
12 is located between the two parallel plates 8, 9 and is spaced between the first 
anchoring line attachment means location 10 and the support surface 19. A second guide 
means 13 is positioned between the rotatable drive element 6 and the second anchoring 
line attachment means location 1 1 so that it also interconnects the two parallel plate 
members 8, 9. 

The first guide means 12 may be positioned as shown in a fixed location, or it 
may be located in an optional oval opening designated in phantom at 102. By utilizing an 
oval hole, the line may be threaded either over or under the first guide means. This 
provides for additional flexibility when utilizing the system. The threadable line 3 may 
be threaded over or under the first anchor line attachment means (described further 
below) depending on its orientation over or under the first guide means 12. 
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It is possible to design the device with the notches of the ratchet going in either 
direction. More specifically, because the tensioning device 1 is bi-directional, the 
notches of the ratchet wheel 7 may also be oriented to either the first or second end of the 
tensioning device la and lb (i.e., as viewed in Fig. 3 at the top of the device in that view). 
If the notchbacks are remote fi"om the first end of the device, as shown in Figure 2, then 
the drive pawl 15 will entrain the notches when the user pivots the drive imparting 
member 14 towards the second end of the device la and lb. This rotation is designated 
by the arrow 102. Alternatively, if the notchbacks are remote from the second end of the 
device la and lb (not shown), then the drive pawl 15 will entrain the notches when the 
user pivots the drive part 14 towards the first end of the device. 

Turning now to Figure 6, the device lb is shown in pull mode. Also shown are 
first anchor line attachment means 105 and second anchor line attachment means 106. In 
the pull mode, the anchor line 2 is connected to the second anchor line attachment means 
106 at the second end (e.g., located through the anchor line attachment location 1 1). In 
this mode, the first anchor line attachment means 105 is located through anchor line 
attachment location 10 and fiinctions as a guide for the threadable line 3. The first and 
second anchor line attachment means 105, 106 may be steel bolts and may include a 
bushing 107 (best seen in Fig. 4c) to provide sliding of the strap over the surface. 
Threaded machine head bolts provide a relatively easy and well known means for 
changing the anchor line 2 firom the first end to the second end. However, other devices, 
such as cotter pins, spring loaded fasteners and the like might also be used to enable 
removal of the anchor line 2 fi"om one of the anchor line attachments and attachment to 
the other. 
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In Figure 6, the threadable line 3 is shown going under the first anchor line 
attachment means and over the guide 12. The threadable line 12 then extends through the 
center of the rotatable drive element 6. In this manner, the threadable line 3 does not 
require any other attachment to the device in order to be securely fastened during the 
tensioning process. 

Figures 4a - 4j provide a series of illustrations of the device lb in the pull mode. 
Figures 4a, 4c, 4e, 4g, and 4i are perspective views that illustrate the pull mode stroke. 
Figures 4b, 4d, 4f, 4h, and 4j are schematic side elevation views corresponding to Figures 
4a, 4c, 4e, 4g, and 4i respectively. Figures 4a and 4b illustrate the closed position. In 
this position, the spring loaded member 18 is locked by detent area 103. Figures 4c and 
4d illustrate the drive imparting member 14 rotating in the direction of arrow 102 (best 
seen in Figure 2) with the pawl 15 engaging the ratchet wheel 7. This causes the rotation 
member 6 to rotate and begin to take up the threadable line 3. As the threadable line 3 is 
shortened, then tension is increased. Once tension reaches an acceptable level, then cargo 
100 can be secured. Figures 4e and 4f illustrate the drive imparting member 14 
continuing to rotate. Figures 4g and 4h illustrate a continuation of the power stroke, 
while Figures 4i and 4j illustrate the completion of the power stroke. At this point, the 
drive imparting member 14 would be retumed to the closed position of Figures 4a and 4b 
for another stroke (if required). 

Figures 5a - 51 provide a series of illustrations of the device la in the push mode. 
Figures 5a, 5c, 5e, 5g, 5i and 5k are perspective views that illustrate the pull mode stroke. 
Figures 5b, 5d, 5f, 5h, 5j and 51 are schematic side elevation views corresponding to 
Figures 5a, 5c, 5e, 5g, 5i and 5k respectively. It should be noted that the anchor line 2 is 
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connected to the first end of the device la (i.e., to first anchor line attachment means 
105). Figures 5a and 5b illustrate the closed position. In this position, the spring loaded 
member 18 is locked by detent area 103. Figures 5c and 5d illustrate the drive imparting 
member 14 rotating in the direction of arrow 102 (best seen in Figure 2) with the pawl 15 
engaging the ratchet wheel 7. This causes the rotation member 6 to rotate and begin to 
take up the threadable line 3. As the threadable line 3 is shortened, then tension is 
increased. Once tension reaches an acceptable level, then cargo 100 can be secured. 
Figures 5e and 5f, 5g and 5h, and 5i and 5j illustrate the drive imparting member 14 
continuing to rotate and the continuation of the power stroke. Figures 5k and 51 illustrate 
the completion of the power stroke. At this point, the drive imparting member 14 would 
be returned to the closed position of Figures 5a and 5b for another stroke (if required). 
SECOND EMBODIMENT 

FIGS. 7a and 7b illustrate a second embodiment wherein the device 150 is utilized 
in a "pull" mode in connection with an open top trailer. In this device, the ratchet 
portions of the device may be constructed in a common fashion with the device la and lb 
described above. However, the extended ends, guide mechanisms and anchor line 
attachment means are not required. Instead, the device 150 is secured to the side 151 of 
an open top trailer, box car or the like over which a tarp or other cover may need 
securing. Since the device 150 is attached to a fixed side, an anchor end is not required. 
The threadable strap 1 52 is connected to the tarp and or is secured over the top of the tarp 
and is fed through the rotation member 6. The rotation imparting member 14 is oriented 
in such a manner that a pull stroke (e.g., relative to the ground) may be employed. 
Instead of a guide member 12, a flat, generally rectangular member 154 may be located 
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between the side members 8' and 9'. The flat member 154 has a slot formed therein to 
guide the strap 152. 

THIRD EMBODIMENT 

FIGS. 8a and 8b illustrate a third embodiment wherein the device 150 is utilized 
together with a optional controllable tension release mechanism 800. In this 
embodiment, the ratchet portions of the device may be constructed in a common fashion 
with the device la and lb described above. The mechanism 800 is generally U-shaped 
and includes a handle-like stmcture 801 at the base of the "U", to supporting side legs 
802a and 802b, and mounting flanges 803a and 803b connected to the ends of the 
supporting side legs 802a and 802b respectively. The mounting flanges 802a and 802b 
provide a location to secure the mechanism to the spring loaded locking mechanism 18. 
Preferably the connection may be implemented with bolts, welding, or other manner. 

The handle portion 801 provides a means by which a user of the device can 
release the tension on the ratchet mechanism in a controlled manner. This is 
accomplished by selectively Ufting the retaining elements of the spring loaded locking 
mechanism 18 from the ratchet wheel 7. By maintaining the handle portion 801, and 
therefore the spring loaded locking mechanism 18, lifted from the ratchet wheel, the 
tension is released. However, by briefly lifting the handle portion 801, a "tooth by tooth" 
release is accomplished. 

While particular embodiments of the invention have been described with respect 
to its application, it will be understood by those skilled in the art that the invention is not 
limited by such application or embodiment or the particular components disclosed and 
described herein. It will be appreciated by those skilled in the art that other components 
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that embody the principles of this invention and other applications therefor other than as 
described herein can be configured within the spirit and intent of this invention. The 
arrangement described herein is provided as only one example of an embodiment that 
incorporates and practices the principles of this invention. Other modifications and 
alterations are well within the knowledge of those skilled in the art and are to be included 
within the broad scope of the appended claims. 



17 



